Therapies for neurological disease in the mucopolysaccharidoses.
Intravenous enzyme replacement therapy has been developed as a viable treatment for most of the somatic pathologies associated with the mucopolysaccharide storage disorders. However, approximately two thirds of individuals affected by a mucopolysaccharide storage disorder also display neurological disease, in these instances intravenous enzyme replacement therapy is not viable as the blood-brain barrier severely limits enzyme distribution from the peripheral circulation into the central nervous system. Accordingly, much research is now focussed on developing therapies that specifically address neurological disease, or somatic and neurological disease in combination. Therapies designed to address the underlying cause of central nervous system pathology, that is the lysosomal storage itself, can be broadly divided into two groups, those that continue the rationale of enzyme replacement, and those that address the supply side of the storage equation; that is the production of storage material. Enzyme replacement can be further divided by technology (principally direct enzyme replacement, gene replacement and cell transplantation). Here we review the current state of the art for these strategies and suggest possible future directions for research in this field. In particular, we suggest that any one approach in itself is unlikely to be as efficacious as a carefully considered combination therapy, be it a combination of some sort of enzyme replacement with substrate deprivation, or a combination of two different replacement technologies or strategies.